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^> (57) Abstract: A plurality of semiconductor integrated circuit devices are used, each of which has an input terminal supplied with 
^£ an input signal containing an instruction, information, an information location position, or a timing signal and an output terminal for 
outputting a signal formed in the internal circuit or the signal supplied from the input terminal. Among the plurality of semiconductor 
integrated circuit devices, the output terminals of the semiconductor integrated circuit devices of a preceding stage are connected 

Oto corresponding input terminals of the semiconductor integrated circuit devices of a subsequent stage, thereby constituting a daisy 
chain for data transfer for data processing and the like. 



W^004/010315 Al llllllllllllllllft 



WO 2004/010315 



PCT/JP2003/008973 



m m m 

05 ffl&fm 

10 IHHSMr 

C^X : Bus) fcffll^ $^tc3fflJaUi©il«*<*3®gK:|R|— © 
^^m-e®ff &fT "5 ££#Mt^v^T- F^x (Shared B 

15 x«®.m<D7*-? zmm-f&tz&b, m&mmmtz o ©2tMf-**#* 

hVN*X<D0lJ£ LT\ JEDEC Standard 79, Double Data Rate (DDR) SDRA 
M Specification C£gt 1 ) 
20 £JS®fttM¥##: b y > * (M0S:Metal OxideSemiconductor) ©X 
y-U >^(iJ:0> H9tliEft(IC: Integrated Circuit) . Jftfc^att* 
^S^B (CPU : Centra 1 Processing Unit) <DfamW3l$WftlzM1)\\\^X 

#fc 0 L^uia^ cpu (D%mmjj nigtoizm ^ ^ > b° ^ - ^ ^ x t- 

A^©^«6^*tJi^L^^^oHII^i*<**. £*Ui. CPU© 



l 



WO 2004/010315 |M PCT/JP2003/008973 



05 «fc «fgin^#©^b. s n-r ^ ^tt^c^^o cj- ^fs-^-o^ 

t'JM^ >^7x-xm Sgtt^n*^* 1 ; tf>$: (DIMM: Dual Inline 
Memory Module <D%mO lZ%\m&-0< „ iMftR egistered 
D I MMfffl^l^< $tl> t^W€'JXD7 hMnix 
10 -7 -^^-t & ft ft Pp!^^0 icTl>§ 0 

z(D&BR(Dmv>sm±, ffim?mf$^mmteT-?(Dfcmzajmt Ltz 

15 £<^HJ!<2iljiEft£m^tf>f5^ 



2 



WO 2004/010315 PCT/JP2003/008973 

25 ^^-^J^^-r^>^fe^^H"e* o . 



3 



WO 2004/010315 PCT/JP2003/008973 



SH 9 HK3\ 6 0tfM =E y ^ -y -rtc^tf SHE^aj HWF&SHHi-**: 
10 SB 1 0 UK*. 316 0(0* =e U ^«y7*{3fclt-S«t^i!jfp^^-r^ 

n 1 2 mi im<Di com^<n—mzmR-t&tz&b(D&jjm$ 

15 o . 

Ill 3IHCi. ^©^i^sy^y^-yr^^gF^MSi^HTf*^^ 

mi 5HKi, ifflCi^f-fy-fx-^^'J/UyXrAl: 
20 fcl^DIMM CO— H»J ^r^t"¥MIH 0 > 

mi 60&> i©^m^*D I MMVy-7 h ©BfSHtf* 9 x 
mi imi*. :«l:{^^y-fx->^y/UyXfi,C 

Ill 8HH±. ufiDiflMS^iJ-fx-vy^'j/^i/Xf AH 
25 *5tt£D I MM©i©- ^»J^^-r^M0"^S> 0. 

II 9 0i±. *56B^t^*^ ^-fx-v^^'J/Ui/XfACi 



4 



WO 2004/010315 PCT/JP2003/008973 



m 2 0 [glf*. m 1 9 0©^^ 'J <y -7°©— ^»J^^-T^n >y ? HIT? 

H2 SHI 9 0cD^y^y7 o O®tf1^>— m*WtWir&tz&b<D 

05 ^H-efe«9. 

CD— H^J^r^-ry □ >y ? K) > 
H 2 3 IEKi, 2 21©^^^^ 7°ct>— ^»J^^t"7*a >y ? MX* 

H#fe#>J&*r^:/o -y ? HJ-eS, «9 „ 

!?2 6 0ti. ^ClI^f^^-fx-vy^'J/UyXfA©! 
15 ^ft&cT)— HWJ ^/fst^D «y ? m~?& <0 . 



m i hk-i*. *mm&Mm zntz* =e u '>xrA©-iwj©7*a .y 

25 BlIEI^iJ^T. I 1 Oli^y rnvhn— 9T*0> 12 0_0~1 
2 0_2(iy ; e l J : e^x-;i/ (D I MM) ~?&<0^ 1 3 Ote^U^y 



5 



WO 2004/010315 PCT/JP2003/008973 



7°-e*«9> 1 4 (HiD I MMffiSROM^fc^ lOlli^n-y^ 
9. 1 0 2{±^^>K^ISg&-efe t Q. 1 0 3ti^-^feiHi|g 
l^-e^iQ. 1 0 4&?-^ 9. 1 0 5_0~ 1 0 5_2&P 

l Lmmm^u-efr <0, 1 O 6 liD I MMlt$gAX-?r& & 0 
05 ^ 1 HK-fe^T. ? u >y 1 0 K 3-?> KfeMSfc 1 02, f 

-^fe^S&l 0 3cD#^S&t±. #^y^-y7°l 3 O^A^^ti. * 

-$%>?u~j tBmmm ioit37> k^h^ i o 2 ^-r 
jb©*§£-c & 7"- ? § & <fc -9 izga+frf b l ft # ntf ft h ft v> 0 * 

&m.1jftt>— l5<D&r«& 9 „ »yx7- K/n'x^J; -9 (C^^Mfl 

20 &f t -y «h tm Lxm^&L/m%&&<Dty<owA.*fid >ssm<o ft i > 

IZ^M^Htz ->^T — K/^XgSRfciS ^ * U 3 > h U — 7 £ ^ * 'J 

25 ©S§HE£fcfc&3B 2 7 Hic^ U ^flggfl^if'f v-^ ^ - 
felt £ * U 3 > h o £ ^ ^ y £ <oWmft&*W 2 Hi3^f o 



6 



WO 2004/010315 PCT/JP2003/008973 



t- zm^Bvmm-efo&o W2 7mtm2miz&\,^T^ 1 1 o_a, 

1 0_b^ti^ti^ ; tU =i> ha— 7> 1 3 0_a, 13 0_bt±^ 
=6'Jf ^7", 1 0 4te? — 5*— ?&7jrr„ 2 0 

05 ©^^M. 2 0 2 &T'-?/"<X©#llfo£ . 2 0 dltfcmhf 

mz&tf&m^VfcM. 2 0 4 , 2 0 6 l±&t) K7^f/N\ 2 0 5, 2 0 

10 SfS^^T^^fe^^^V^vba— ^ 1 1 0_a*5ci;tJ ? ^ ; e 'Jf >y7 c 1 
3 0_a&±, K7-f/"* 2 0 4 tA^^y7; 2 0 5 ^£&& h^-f 
Xf-h^.y77^t^ 0 ^2 7 0^J^fe^-r. 
/\*2 0 4 ^|gKjL^^ti^^^^*i#*m^C ate. ^4#12 0 1 
^Cp, fctJTJ K7-f 2 0 4 tf>#S^C d a , ATJ^ 77? tf^m^C 

15 i a <h1--g><h> Ca=4xCp+5xCda+5xCi a £&&o 

o mmm.W)jjfi i J:%<te&t, m77K7-f/<2 o 5©t^fx>iu c 

20 da (Dm& £ h \z.-X # < ft & * & o ^(Dtznb^ mMfr$M<DAL t> 

•9 0#fs1^VjN$ < ft£ftl,\ 



7 



WO 2004/010315 PCT/JP2003/008973 



m-f&ztx^ Jlfc@_Lx?7*2 0 2£ft<t-££&Bjfr?<&&fr\ @ 
^0^0^^7*2 0 2 J&tfiPfiE*-* . {g##RS* 2 0 3 £©£1% 

05 aw 2 o 3 <DBWiz£ wmmzmin, m^mm^mz tfc-r. m 

§ < ft<€>«, t * x iz ^ $ ft t ^ £ «&Sa>4@&#—^T?<fc §i/^fA 
ftfc\ /U0^-^-^ l 0 4fcd;t>\ ^>v7°Am^?(-fc^-r 

15 2 tttMLX-f >^-^>^^19I<> flt#R«0|»{4JtlS{W 

0. — ?<D&£l F7^fA- 2 0 6 ^IgiJj L ft tffttf ft £ ft ^|^^f#S C 
20 Mi. $^#«2 0 l^Cp, tB^K^-r/^ 2 0 6 0>#*#Cdb, A 
^a*7 7 70#1^C i b C b = Cp +C d b + C i b £ft 

ft & £ tiB^ h~fcx~&> %> 0 Wl^ £177 K ^ -f / *jMEI& L ft ttftl* ft & ft 

25 ^mMffl&m&tiL'jrr*fcibc db< c d a i:ft^ 0 -tnicj: 



8 



WO 2004/010315 PCT/JP2003/008973 



ttfct^ m$att±tf 0 /aziT 0 b#P b 1&/Jn£ *^M-e*> 
^Mizm^&JxM Lx<&zt lift i VcJ6 > r-T-;^ >f7'Jf^ 

i\ ;£%Bj§ *j £ tM $>— ^ * — > * * y *> x A-^ii ? a 

<&i*n#ME-r >^-y t^yxr^wibt^t^/c^ 

-So Z(D9'(5.> 7(DirtU±, -ftKDjzZ £ tfftfWtz** < E<b 



WO 2004/010315 MB SB PCT/JP2003/008973 



05 &i&^&<S> 0 

£IiJ|5&L/c7.a<y h (slot) £HKl£3<£>^<y 7°-^W h &Kfi] 
15 o £^X*mmxH±7ny ? 1 0 1 b&lbX^ TVy-fx->l|f 

b 3 mizi*^ zvmmizmz * * y 7 i 30 
f*i# &(dx*&&o &mm§uz m^^^-yyi 30^0 

□ «y ? 1 0 l_o, Xti^y F 1 0 2_i , m^=i-7> K 1 0 2_o 
, \ti7>-$ 1 0 3_i , Wl?-* 1 0 3_om, WtMK-T* 
*><BT?liftl,^ ^PlTIi, £.? n «/? 1 0 Kil b i t, 3?v 
K 1 0 2t±8b i t, f-* 1 0 3 6 b i t ft*. 



1 0 



WO 2004/010315 PCT/JP2003/008973 



fA 7 n v 7 t^i'&m<Dtefi\ ±MZ<dxu >y b ^lE^tS 

fiJ^r(3^:-9o 0 2 tf-^ 1 0 3 ti. Xa«y h#{^C 0~C 

7 ©J: o ft 8 7 — F (word) ^(DM'&lzWAZ 
05 n/c^-y /(H:Header) 7 >y ? (F:Footer) ttf^ 

mAm^LtzM'o, t^v^vy'izAtizntztuv ? i o i_i 

, n t> F 1 0 2_i , 7* — 9 1 0 3_i^4x^tiA^^-f 5 
XfA©^^> 7&flrl*> 2 7 >y yiW (EB^f- «y 7°- Ayt^ v -7°) © 

15 o f ^Tt^l^tt^^^ ^U^yyi 3 0^i. f-^C'J 

% 1 0 2 tzfciu U - K-pHa\ ^ hfft^©taa\ T K UX, F U 

ij3>ha-7l 1 0A^> ^tUf77'l 3.0 yjftdiiifH £n 
20 &f*$r??& * =6 U ^ «y 7° 1 3 0 ffll±S^t40*tfife £ i)\ t* 

T^-^O^fgii. xa-y h (slot) m&'£ftt>ti&o ^'Ja 
> h a-7 1 1 0 frfc U — K^#56fT ^tlfct f 5i©50 11: 
^LtcS«9. ^^e'Jr-yyi 3 0 liXn «y F (Dt*— ^§P^r U - F-r*— * 
25 NlttM.*. -T^^t>> ixa^ F^iJ^^ATJT*-^ 1 0 3_i l± 
DAT 1 1'^^ Wf-^I^^OIij^L, l^xa«y Flirfctt&m 



l l 



WO 2004/010315 




PCT/JP2003/008973 



TJr*-? 1 0 3_ol±*=EV 1 0 3^^U-K$n/cT , -^R0^$ 

05 

A7J^> K 1 0 2_i fct. ^IE^An^-f> mTJ^V K 1 0 
2_o^fcB7J£n£ 0 y — K^-^fcat&fr&fcfrofcA^'r'--* 
1 0 3_i 4>Pli;< £tJ7J7*-? 1 0 3_o^tltijj£ti& 0 ftfc. ifr^r 

10 B 6 Btefct, 3 ©56B^t^* y=6'Jf 7°<D— H«lj<£>7*n «y 7 0# 

r>> 6 0 2 {±3 v > K-9- >7° U > ^0^*) 0 . 6 0 3 > K 7 -f 

5 V 7*$ia3[IIi&^& 0 > 6 0 4 (±37>K7'y ^7*& «9 > 6 0 5 ter*— 
^-9- yy° y > ^Hl^-e*. *K 6 0 6 ter*- ? ? -r ^ > 71£tii[I|{&7?& «9 
15 . 6 0 7«f-^77fT^^ eOSlif-^fn-m^ 6 0 
9t±^-7^>=i-7*7?&9, 6 1 0(±37>Kf3-rT^^ 6 1 
n^;^7°l^7-9-efe^. 6 1 2 l±^D7 7£ESIIlg&7?& i 9, 6 1 3 

^n^>K/N°7U;b-->yT;^^IUS&-e*0> 6 l 4 ^ i- 

;l/->'J7i«lilM0, 6 15 (6 1 5_0~6 1 5_7) it'* 



20 > 7 F I FO-<?&<9> 6 16 (6 1 6_0~6 1 6_7) ^^971/ 
-fe&O, 6 17 (6 1 7_0~6 1 7_7) te^>7-<?& 9. 6 1 8 
(i^-Kl-^X^t'feO, 6 2 0 &7n>y 7^0g£7?&£ o 

A7J7a>y 7 1 0 l_i (±PLLIil§6 0 1 ^ATJ^ft. 317 0 (A 
) X^ZtlZ&otSiZ 0*§7a-y 7 6 5 1 (651 [ 0 ] ~ 6 5 1 [2 

25 9 ] ) ZtkJ&t&o ^ti/c3 0ffi7D>y^6 5 lteJ^T. A7J=J 
7VH1 0 2_i K-9->7°y >7H]i&6 0 2 KJ; 91f>7°y > 



l 2 



WO 2004/010315 PCT/JP2003/008973 

& 0 Z&m, A77^VK 1 0 2_i i:#^n«y ? c£&>|£CiSjl 7 121 
(B) ©J^&M^ft&o mim (B) l^fe^T. 0~2 9 <o&m± 
^tl^tl^a.y ^ 6 5 1 [0]~651 [29 ] ©^Kc^LTl^ 

o 

05 -ftzib^^ #3-^ > m> tti^nm^imtc 3 ocd ? □ > y 

>7°'J>rU -a-tf-2 4 0{!tf>:3^> K-9-V7°;V6 5 1 ( 6 5 1 [2 9 
: 0] [7:0]) £t#<g>„ [2 9:0] titv/'J >r?n«y 

[7 : 0] til 0 2_itf>b i tJSiR£*rf 0 > KtvT;l/ 
£651[3n] [7:0], 651 [3n+l] [7:0], 651 
10 [3n+2] [7 : 0] ©30©^-^^^ 

o H70 (B) 651 [3 n] [7:0] #?iu¥, 6 5 1 [ 

3 n+ 1 ] [7:0] 651 [3n+2] [7:0] &&¥<D 

■9->7°;u-e*>^„ fc/fU mf¥, ^Wv^i/tt^a-y^ 1 0 1^3 
15 7V K 1 0 2<Di?v 9t£ £<Dffltlz «fc 9 „ ^ Lfcif >7° U > T^^tf 

3 > K * -f 5 > ^dblH]S& 6 0 3 ^3 r>(D7)V—-7°(D n 

6 0 4^7^7^ U >y ?*<h 7 >y * ^l&^oif 

20 #<b3-e>K 6 53 (653 [7:0] [7:0]) &7>y^-f& 0 6 
53 [7:0] [7:0] fcfc^T. H?^© [ 7 : 0 ] mifESil 4 H 
tefctt&C 0~C7^/tU '&MV> [7:0] ttA^nv>F 1 0 2_ 
i ©b i tiSiR^r^-To t^C 0 = 6 5 3 [0] [7:0] 

o 

25 7 s - * © A7J & . mm X&W&ft r> o 30*@?a>y?651 t?Ayt7 
7*-? 1 0 3__i &f— *-frv/U >riHS&6 0 5T^V7"'J >?*U 



1 3 



WO 2004/010315 PCT/JP2003/008973 

1 8 om<Z>7*-?-9->7>6 54 (654 [29:03 [5 : 0] ) & 

656 (656 [7:0] [5:0]) Z^v^-f&o 6 5 6 [7:0 
05 ] [ 5 : 0 ] K33^T N [ 7 : 0 ] fciSf!4 miz&tf&T) 0~D 7 

. [5:0] teA^T*-? 1 0 3_i<7)b i tJSiR^^1- 0 i"^^^D 
0 = 656 [0] [5:0] 

ot^ft^nti^, t-ftfc"^ <rti^6IHO^{t=i^> K6 5 
3t?*0. ^^-^ 6 5 6 7?**. iot, 
=EU7W6 l 6^#^t?Hul-. rf^b^>K&tm^7*-?& 
1 5 ^ l ft tttuf ft £> ft l\ 

r«{t^^>K 6 5 3 c±=i^> k-7*3~**6 i o-T?^$n. r^{b 
t"-* 6 5 6^7*-? 7*3-^6 o 8^t-f-$ti^ 0 ^t'Jrw 
6 l Qfrt>Wt&&istitc7>-9i,±, 7>—?3Lyzi-yG o 9~eff^kis 

A^$tifc37>F(^ot, #/n*V*6 1 7^t j -?£«^ 
20 ^ 9 T'—^fc^fcHLfcO £fc ^ > Ktefcfcj/ * U ^ >y 7° 1 

— KbvX?6 1 8©^t§MI>. 

£/c N ?a>y *^IeIS&6 2 0 ii> * a >y -e> Y/=j*-9$tfr} 
mizB 0*@?n>y?6 5 Ifrbl 0*S?o<y? 6 6 2 £JSiRi-£„ 
25 it^-^y K 6 5 3 37> K/n°7 IwU-v U T;U^HIE&6 13^1 
0*@?n>y ? 6 6 2 5 >?*£lMLTttJ7j:3^> K 1 0 2 



1 4 



WO 2004/010315 PCT/JP2003/008973 

_o t L-cm^^n^o w^it*?-* 6 5 6 *> l< «rf^-<b^aiLT y 

-?6 6 0te> ^;i/^7°b^-9-6 1 1 TSi^£ti/d£. r'-^/^lwu 

fctBfiL"^;*?-?':-* 1 0 3_o t LTatf7£*i*„ 
05 s-;U^7°b^-9-6 1 Hi. ^aiLii^B#(3p«^U^.y7 0 l 3 Ofr£ 

Lt*-? 6 6 0 *S^^-*o tft#?n>y 7 1 0 l_o«\ ^n«y 

— ? 6 1 2"? 1 0*@?n.y ? 6 6 2 £ffl^T£j&£n<l>o £<0B#> 
7d >y ?>>^* U— ? 6 1 2, hVN , 7b;i/-v'UT;^gllll8&6 

10 13, t*-^7 W^-vUT;U^[h|{&6 1 4©»3SE«pM*IrIL:^* 
*«fc"9t3HH^-tlti, ? 1 0 l_o, K 1 0 2_ 

o. th^T*-? 1 0 3_o<Z>ft*B#fiBo 

^ D ^ >y "7° 1 3 O^iJ^^H^M^cL/^t^Sjfpl- 
o^rra-T^o IP 8 0(3^ J(S6 0©^V^6 1 7FW©7*a.y ?0 

15 ^Snw*. 6 1 7fcfc*:£<##TF I FO (7r-Xh-T 

>-7r-Xh7')h> : e , J) 6154:^^ UTU-f 616 tt^^n 
£ 0 ^'J7W6 1 6ti^ftftDRAM£[l&&#lj££ 

LT^&. IWJH^fc^T. 9 0 \\*n~T Kl/XF I FO^fel 902 
t±7-f h77^F I FOt^«J> 9 0 3 t±7>f b^-^F I FOt^O 

20 . 9 0 4 t4y-Kf— *F I FOt^l 9 0 5 1±It7 KUXr^-^ 
■e* 0 . 9 0 6 Ci^jT Kl/Xfn-m 0 . ' 9 0 7 fcM ^ 'J -tr;i/-e& 
0. 9 0 8 i±-fe>XT>7°-eS)0. 9 0 9te^-T V7>7*T?fe^ 9 1 

0 (D/<>7 6 1 7_4{^t^y-K^lTbn^ 0 I91©XD7 



1 5 



WO 2004/010315 PCT/JP2003/008973 

b 0(^n^>KCOMO{3io^-r. 6 1 7_4^tT KI/X (R 

OWO) 6 1 7_4©?ijT KUX (COLO) U- 

K^R (WF0 = 0) *<^T*?n-5o f 9H©Xn 7 M©3 7 

> KCOM 1 Kfc^T. 6 1 7_4<7>?"JT KUX (COL 1) Jg 

05 U - Ktfr^R (WF 1=0) tfftfrftZo 

Xtju^y K 1 0 2_i «\ 37>Kfn-^6 1 0"?a§$n, =i 
v > K 6 5 9 <h LT. 6 1 7_4 ^A77£*i& 0 6 1 7_ 

4 cp-e\ 3-7VK 6 5 9 l±ff7 K 9 2 0 (R OW 0 ) . ?'JT K 
(COLO) „ 7^fh77^ (WF 0) £#Jffi<*n£. B9l©37 

10 >KCOM0t'tt, fTT KU7^a*>^ 6 1 7_4 Sr^LTl^-Sfctf) 
. *TT Kl/X^-^g 0 5#itt>Ki&fgU il^$n/^7-K^9 2 
3 *AL%±tf S. 

Mr KUXt^V? 6 1 7_4 ^Sl/T^fc», ^ijTKbXF I 
F O 9 0 1 7-fb77 rWF 0 liv-f b 77 ^F I F O 9 

15 0 2^£*&lfl<*ft£. £©fS:Pg-eki?>JT KUXF I FO 9 0 1 

KlxXCOL 0 W«^Tl^j:^/cfc> W7 Kl/Xf3-^9 0 6 
te^ijT KUXCOL 0 F-T&o -eit, ^O^COMlt't 

^$nfc^JT FUXCOL 1 ti^JT KbXF I F O 9 0 1 ^A#$n. 
h77 7'WF 1 &7-T h* 77^F I F O 9 0 2^A77$n^.o 
20 S^$n/c7-Kijg9 2 a^gSR^tLTO-S^^'J-fe^Q 0 7 li-r*- 
?H9 2 4 Wt-yyx7'J V^&jBiU t*-?^9 2 4 f^Dfc 
^/jN^b^;l^Mbi±. -fe>XT>7°9 0 8-C*0d£*U ^^U-fe^Ort 
##^tU $ n^„ ^ijT KUXCOL0 ©fn - F^HK- L/s#oT\ 
-te;U9 0 7<2[*|^t±^-f > I /0^9 2" 5 ^lil^^n^o 
25 7^fh77^FIFO 9 0 2 ^^^$ntl^77 V 

— KfMT?fc*fc«K ^ >T>-7°9 0 9 (i>-T >I/0»9 2 5 ©F*l 
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^P&JflSU U-F^-^F I FO 9 0 4^t4. 3 ©ISPg-e. ?U 
T Kl/XF I FO 9 0 1 tiffi\T Fl/^COL0^§^U &<£>?!j 
7 K U^C 0 L 1 *5>J7 F 9 0 6 ^thM*. £.fc> 

h77/FIFO 9 0 2 *>|Wtff{;:WF 0 ^WF 1 ^{±1^1" 

9 0 9l±*>f >I/0»9 2 5©F«fcii1BU U — Kt*-*F I FO 
9 0 

fit 9 Hdfc^T. KCOMO^^^tlT^t,. U- F-r-*-^ 

10 F I F O 9 0 4 ^^-^^Ifi^n^^-ecoBtrBl^. fxT KUX^I 

£n£o ^ 9 0c7)^J-e(i. ffT FbX^ijT FbX<h£|W] 
B#(c^Lfcfc46. ?ijT K t RACfl: U - Ft'— 

?F I FOt:f-^^«$W. 

15 |90©XD7 F 2(Dzi^y KCOM2T\ 6 1 7_ 

4 (cM-T^F I FOtliM^ (DOUT) ^lTt>n-i>o -r-Si:. ^^U 
3 OiiF I F OfctS^^^fT^n/c^Xa.y F 3 H 
9[2]cDXa-y b 3 6 1 7_4<£>Re adf-^F I F0 9 0 

±<Dpm-k&t}~t%>o 19 0^:^^10, xn-y F 3 m^B#(z« 

20 ROOf-^^'J-Kf-^F I FO 9 0 4 (D&tUzmtiT^&tz&b^ 
^9|OXD7 F 3 iz&lf&lbtlf*-? 1 0 3__otf>'l*i#teR 0 tt£& 

o 

Ht-. ^9HI©xn>y b 3 <Z>=av> FCOM 3 iz&^Xb&tz^ /*> 

?6 1 7_4{^-r^>F i Foai;^^ (dout) m^n^o /<> 

25 ? 6 1 7_4tf>U — Fr*-*F I FO 9 0 4^?>ti> B9ElOXo>y b 
3 (Z>tb^7B#{-R O/^aU^tlT, 3?9 Hltf)XD-y b 4 OttiyWl-teR 1 
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tftfjf— * 1 0 3_o<£F*l#te. R 1 tf^lb^ti^. 
{f^-^^HI^^-to ££^M^&*»fl s fclWte>*>* 6 1 7_4 

05 an oi©xn 7 b o 

ROW0) 6 1 7_Hzttt&m7 Kb* (COL 0) 

^ (WF 0=1) #?Tfon*o 

^LT, 37>KCOM0©7>f h^^j^-r^T*-^^. SHI 0 

10 ^©xn«y b 1 cDt*-*DAT 1 iLTA^J^tl^o * 1 0 0© 

XD-y b 1 037V KCOM 1 -eti. 6 1 7_4 cd^JT Kl^X ( 

COLD fg£> bifr^r (WF 1 = 1) #fTbn&„ 1 0 

aon^VKCOMl©?^ h^l«t^f-^^ !f£l 0@©X 
a>y b 2©7 , -^DAT2 tltA^$n^ 0 

15 m&ftl,Wrf&$£m&. A^J37VF1 0 2__itt. 37>Ff3- 
?*6 1 0T?^£*U 37> K 6 5 9 £ LT/<V? 6 1 7_4^A> + 7£ 
ft*. 6 1 7_4*T\ 37V K 6 5 9 l±tTT KUX 9 2 0 (R 

OW0) , nr KU-X (COLO) . 7^b77^ (WF 0) fc#Rt 

20 m 1 0@©37> KCOMOm nr Kl/X*<M>^ 6 1 7_4 & 

n/i7-K^9 2 3 ££l3_tt:f £ 0 £fc?'JT K V ? 6 1 7_4 
£^LT^£fc#^ ?ijT KUXF I FO 9 0 l-4&$3£tU 7-f h7 
7^'WF 0ii7^fh77^FIFO 9 0 2 *l£ 0 
25 3<7)M-et±. MT K UXF I F O 9 0 1 izli^jT KbXCOLOL 
jH&^SftT^ft^fctf)^ ?ijT Kl/Xf3- ?*9 0 61±COL0£t , =i 
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-K-T-S. fit, 7 > F C 0 M 1 tlfdf 7 K C 0 

L 1 t± x ?ijT FUXF I FO 9 0 1^A#$*U h7?7WF 1 fcfc 
7-f h77^'FIFO 9 0 2^A7J£n& 0 ^ LT?gtlTA^J £ tlfzW 
1 Oi^DAT Hi. rtyf 6 1 7_4©7^ b7*-?F I FO 9 0 3 

05 (3^$tl. <X©DAT2^a'>^6 1 7 4 <Z>^-T h^-^F I FO 

9 0 3 izfamtStlZo 

1 7_4(iii5^T. ^tT KbXROW0St>T'jT KUXCO 
L0©f3-F^H7t^ £ 7-f h 777*F I F O 9 0 2 CD{±J 

tjtt, v-r hfg^fci6. ^ ^^7779 i o£Wpu br*- 

10 *F I F0 9 0 3^t>£li^$n-C^'g>DAT 1 ^^U-fe;b9 0 7^ 
m^&tJo ^^'Jt;i/9 0 7^»^iA^-^7U/ciim(-. 7^ hT 5 
-?FIFO903 tiDAT 1 £$£3ilU 7-f h77^F I FO 9 0 2 
teWF 0£5£ilU ?J7KI/XFIF09 0 1 (iCOL 0 ^m~t^> 0 
nr KUXF I FO 9 0 1 frb&tlZti&nT FI/XCOL 1 

15 fr\ nr ^9 o e-e-^n-K^n^o -eur. F77 

^FIFO 9 0 2 ^t>ttl^7$nT^^WF 1 te. htg£ (WF 1 = 
1) (Dtzbb^ *^V-tejV9 0 7^©«^iA^P#^J±J^B> ^^hf 
— ?F I FO 9 0 3 •frh<D7 s —9T)AT 2 ^y^U-fe^ 0 7^£*t 

&fro ^i om-e^H^^^^bi-^/cfe^. lUDV^u-fe^g 07^ 

20 i:«#^cl:-9(-ll^L.TS)^^\ i> -fe^A^ijT K C O L 0 t C O 
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U-K^-^F IF0 9 0 4 

> ? >f > * — v -7#«r#&) o ^> ? ^ > * - y & nftBfc-*"* ^ t 

% DRAM<©T^-feX<©a$l-jSH-r*o — JRWt^ DRAMMtTK 

ux^t^ ?'J7 Kbx^u 7*-^^m^$n**-ei-ci 

7° n -fe «v tWi^ tDRAM ©3t^ ^> v X x A £#<£tM£ 

20 -e©/c^i^.aSDRAM (Synchronous DRAM) 
-et±. > ? -f > ? — U — 7*<7)#t3 > CASl/^f >^>f (Laten 
cy) CL^ia-SA'xIiJffl^OAnbnT^^o t*bt>s *n 

25 *TT K UX&ES?-bWJ7 K bXO^^^HL-TtT< ^—5?*— K7 ? 
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t^W^. — «W*SDRAMU«fflSixTl^^n-y ? 

JS$£&«: 6 6 ~ 1 3 3 MH z gftTf**fe*> C Lfltli 2 ~ 3 tttfflft 

10 flU#*S8tl-& otl^. 

bXtffiT K 1/X©»^^*^J7 KI/XFIFO901 tetefc* 

g Eta KtSAi- £ - ^ # * o 
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05 3 0(37^ hifr^&^TU T^^^U^>y7°l 3 OK 

^©^y^-v/l 3 0(3OUTifr££5£fTU TSSt©^ ^e'J ^»y7* 1 

3 o t^-r b^£fsfft&£> ^>j3>ha-7 i i o tftziriz 

„ ±^^^EU^>y7°l 3 0 frb&jjts titer— TWitD***)* 

io 7 7*1 3 o^^ns. ;nb©»^<ffflt^-it\ /<x 

nr h'l/X^J:^-^Atil^^is^tF I FO£ 
-ffiffl-T* £ £ y^'JaVbn-^l 10 tt-f - 9 V - Ktf'ifcgl-ft 
o/t^-eSfil^JT KUX&fiAU F I FOK^-^Op^tW 
15 F I FOtBTJ^^^Ti-ti^ck^o U — K^tt** 

l)-fe;l^£F I FO;£Wx-?^tfiL£t^U F I FOaiTJifr^- 

Biflt^tfiLSifF-eii^^y-fe^^F I FO£wiMW^fe£*u 

20 Hfife £ ft & o f-^v^h ^iJHtc ft ^/c^-e S & t^ij 7KU 

25 LT\ ^3BI*BT*>^*a03^>K^aifiH 0 20/N'xtSti8b i 



2 2 



WO 2004/010315 



PCT/JP2003/008973 



05 



10 



15 



20 



25 



m^Mir^tDl^tU^-d\ 4 8b i t OrtlRTOT©31 «9 T* 

*tT KL^Xf-y^U^ r (CSR) 
?|JT KUXf-yT'tU^ h (CSC) 
m^ifr^-^-feL'^ (CSO) 
fxT KWX^>7-feU? r (BSR) 
^|JT KW>^*1^^ I s (BSC) 
tBMH^V^'fel'? b (BSO) 



3 b i t 
3 b i t 
3 b i t 
3 b i t 
3 b i t 
3 b i t 
5 b i t 
1 2 b i t 
1 2 b i t 
1 b i t 
4 8 b i t 



^ (RAS, CAS, OUT, WRU PRE) 
^TT KVX (ROW) 
?i]T KbX (COL) 

(Reserved) 

a hi 

It7FVXROW n ?ij7Kl/XCOLs £B##^OUTte, ^tl^tl 

h(±-T-<T#ffl(7)b i t*mW^tlTl^ 0 ^^TTFl/X^I (R 
AS) . ?|J7 FU^S (CAS) , (OUT) „ 7^ h#t£ 

(WRI) . "/'J^-v (PRE) CWnib i t -f ofij «9 

R A S = 1 frT FbXf7 7^1/^.FCSR XMU £ tltz * 

^U^>y7°l 3 Ot^fctt^fT FUX/O^-fel/J' FB SR^t^^tl 
^'V^lfTFbX (ROW) ^^^n-i>o ^JTKUX (COL) 

iz^xbmm-e&&° ouT=i®j#-a-. tB^^^^^^^c 
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B S 0 > ^ O 'J - Ff - ^ F I FO 9 0 4frbr—?tf 

U (WR I ) «£>J7 KUXt^ (CAS) £ffl^fr-#T# 

v £ , > ? "7° U ^ — 2 mM(D<&<$rtfmM,£ ti% 0 £ £ i-. R 
AStBSR©IM^btt\ t-MJ7l"y>a, t;l/7y7U>r> 

RAS=1, PRE=1, BSRHiM : »£/<> ? "7 'U ^ 

10 v 

RAS=0, PRE=1, BSR=3' bOOO: <£/\*>?"7°D ^ 



-v 



RAS=0, PRE=1, BSR=3' bOO 1 : hy7l^yv 
15 RAS=0,PRE=l,BSR=3'b0 1.0: til/7'J7l/7^ 
RAS = 0, PRE=1, BSR=3' blOO: ^-Kl/^X^t 

£ D U-F^-^F I FO 9 0 4 ©F^#i±!tt^^L^^ 0 U — K/v 

?'J7 KUXF IFO90 K F77^F I FO 9 0 2 , 
7^ hf'-^F I F O 9 0 SCD^Ci^U^^-^B^^ti^L^^o 
25 > ? 7° U ft-v©^ C S R-e^$n^^ U =F >y 7° 1 3 

OC^v^ryft-yf^ Z(Dm, !J.— Kf— *F I FO 9 0 
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-v^^T^tl/cB#^T% U - Kt»— *F I F 0 9 0 4 £DP^#t±^$ 
05 ^-v^^li. £(CX^-hT«y7°B#^^^y^>y7°l 3 0 ©SjfF* 

fflftt & & t^ffl -r & o 

(EljjvtH*) n^?i]7 K ixx© 'J 7 1/ 7 i/ a $:It 

io /^-r h^o^s^T LT^ftv>*£-t± r y - F/7^f h^a^rft 
^fe-r*. y - Kf* — ^ f i f o 9 o 4 © wii^F-r*. 

WJ7U«r>a(t PLL0S&6 0 U AtB#HIi&. 
/j. > a — F^rZWlk L > ^ =E y f- >y 7° 1 3 0 \HU<Z> 'J7b^>aN 

■7^t>* y ? u «y v * # ? > ? -eii&w^^ =& y i^*ffi$t« t ^ $ ^ 

^i->^(Z?T»J^t»-fe^-7 y 7 U«y 

fp#3^m -So W^L^yVi^^ <&80R fcfcX ? - h T >y 7°^Jl|I 
i:|Sl#-e^^>„ 

=6- Kl/yX^-fr-yb fcU ? - h 7 >y 7'H#^p« t y ^ >y 7° 1 3 

^y^'Xi/X^ACOBSj^Jld U?-b7>y7°) teOT^cfc O 
25 #*<s>ft*o X ^ - h 7 7 ft^Oti 1 @^ i CPIt^o v 
-fx->^'J/UyXTAa> #^=&y^PLLIU^6 0 1 £F« 
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l r v ^ — ases & s dramj: <o mwjmmmm^ & . 

(.1 ) *=E'; 3> hn-7 1 1 0 £j£ifrU ^ € U 3 v h d — y 1 1 0 
frt>&jjt5tl&?uy tm^l 0 1#^-T£ 0 C0B|#PLL$lJ«f 
#1 0 5_0~ 1 0 5_2te 1 £tfl#LT^£. ^Lt, D I MMtf# 
05 1 0 6 #D I MM<Z>1t$g£D I MMltSBROMfr 

(2) PLLftmwm#l 0 5_0*l — 0^^Tlf*. int:J:9D 
I MM 1 2 0_0 ©^^e'Jf 77* 1 3 0 (O^t— Kl/vX^ 6 1 8#'J -fe 
<yh£ft. PLLHIE&6 0 l#a.y ? Zffitfeir & o tats, U-te-ybifi^ 

10 ©t-FUvxn 1 8<BFWl±. ^>v7°S-§;=3' bill («T«ft 

(3) D I MM 1 2 0_0(D^ ; eU^«y7°l 3 0 tp(DP L LHlii& 6 0 1 
#n >y 9-tZ&T?mWlLtz^ P L LftlM©-^ 1 0 5_0 £ 1 teg^o 

15 ^/O^^l/'yv'zf^T^ (CSR=3' bill). 

^-KUvX^6 1 8s£££ff-9o K U^X*6 1 Scofamt 
^-y•7°#-^=3 , bOOO (*±Sft) , TFUxm#'"W7T*3fE(g|& 

20 ( 4 ) P L LftiJ«HW 1 0 5_ l £ 1 — 0 'vfil^Ttf £ft(-<fc 0 D 
IMM1 2 0 _ 1 ^ 'J ^ -y ■/ 1 3 0 (D"E— 1 8 # U -fe 

•y h £tl, PLL0S&6 0 1 <y ? ^H^f^o D I MM 1 2 0_1 

(5) D I MM 1 2 0_0<D*=E V^vrfl 3 0 *p(DP L 6 0 1 

25 #n >y 7^££-??fSMftL-fc8L P L LWfI§ 1 0 5_ 1 £ 1 teKf. 

^'V^^U-yv'^^ (CSR=3' bill), 
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^=6-KU^X^IS^^f Oo ^-Kl^vX^ 1 8tf>l*l#&^'y7 0 
#-S§-=3' bO 0 1, T KUXfcti^-y 7 r*»it|giJ^=M^ 7 s - * 

(6) PLL$iJMS-^l 0 5_2£ 1 -*0 ^AL*>~Rf £o iti^ct*9D 
05 I MM 1 2 0_2(D^=eV ^v7°\ 3 OO^-Kb^X^ 6 1 8^U -fe 

«y h P L 6 0 1 #n.y ?*mfet&<> D I MM 1 2 0_2 

©y^'Jf 'y^l 3 0 ©SjfFl±±IE^lRl^*» 

(7) D I MM 1 2 0_2 ©^=EU^«y7 0 l 3 0 ip(DP L LIUS& 6 0 1 
#a >y ^tl.tT«U/c^ P L LWff 1 0 5_2 £ 1 l^-T- 

10 f ©t> ^^'V^J 7 b-y y a^^lT^ (CSR=3' bill). 

3' b 0 1 0. T KbXtB7^^'>y7T«miE»^ = ^n (#jfc) „ t*- 
-5*-? 1 0 4 ttS$tl^/c*^/^y 7 7«t-6^^^ 

15 

(8) iuiB^J:-?^ ^t'Jf-yT'l 3 O^0SjL/=^. 'J-Kt'- 
^^yt'j3>ha-7l 1 O^L^tfSUa^of;:. 

1/ 4 7- V V ^Itl'J-T & o 2£#gHJ§ t-*5 & 7M V * — > * * 'J 

20 o u t^«t$ nt^b , nitf 8 - ^ & ^ ^ y ^ 

>ha-7l 1 0tfltl(^tWI/^f>y?:»^»^^. 

7-9&$m 1 0 3 i± 4 ^ffl^LTfc&fctf). 4 ^^{@S'J(- U-f x 
>y»^TO. 

25 T^t^D I MM 1 2 0±<^^U^>y7°l 3*0 <Z>A# ? a 7 10 1 
_i ±WL<DD IMM1 2 OlC^t'Jf 77°1 3 0 frb&tl ZtlZ 
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mtl 9 a v 9 1 0 1 _o T?&&tctb^ ±%i<D* * U "7° 1 3 0 l^mm 
$n^PLL!US&6 0 l^^LTfr^ T^^^U^«y7°l 3 0 
*gtc£ti/-cPLL[E|g&6 0 l^itj-T^o 

^f7 7l§= 3' bill ^fg^tiT^fcii). ±WL(DD I MM 1 

©DIMMl 2 0±(D* ^>y"7*l 3 0©U-tr>y h %M$&Lri±f3i h 
te^o i> LMI&Tbf-Uf. ±%LtTtfi<n* =e U #H L^-y y°m^ (= 3 ' 
b 1 1 1 ) f-y7°tl/^ h©3>7 U ? h^l^^il^tL^o 

TAfeb? Hf-§-=3' b 0 0 0^J#^. S^^Ji^$ti/c<h¥iML^ =E 



^Rfcf^V 3> bu— v 1 1 0#CSR = 3* b 0 0 1 Z&jjLtc 
ti-So Wl±.WLV>*=E U ^-y 7° 1 3 0 (i. C S'R= 3 ' b 0 0 1 ££J£ 
U g5>^^^ft^£¥ij®rf &o fit, T^^^U^-y^ 
Uti^-r^mf^C SR = C SR- 1 .h^-MHH^T^ CSR=3' bO 
0 0 ^T^tfM * U ^ >y 7°(iitB71-r^o 
2fg©^ l Jf>y7"l 30ttCSR=3' bOO 0£¥'J£U g# 

-t&ffit;:C SR = C SR- 1 £l^?JtJI£m\ CSR=3' bill 
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D I MM 1 2 0£±ftEfrt>Jli(^ PLLn^W^- 
Klx>>X?-fe>y ht^Cit, -T^T^^y ^>y7°l 3 0 KSS^ftlS: 
££*t-? £ <h^-e#&o D I MM l 2 0 t^te^lWcU-^ =eyf 

>y7°l 3 0^#^-r^i>>^-t»--1' KD IMMt, MMt-p'^'Jf 7 7* 
05 1 3 0 T^fci-^T^T^-f KD I MM#*&£„ fH 1 mvm&MXHt 

t;u^ KD I MM©i#^t±^ffl!^b^t^o ifefc. ^>y7°-t?ix 
^hfl-^-CCSR, CSC, CSO)Mf-y7*Sf^3bife^§ 
tf>T\ S/VTVUIM KD I MM-e8#U T^TVHf'f KD I MMTMt 
10 3:-?Mm-f&ZttfT»g& 0 

m 1 HH^^T. D I MMiffgROM 1 4 0 I MM©^i, ^> 

>r;U/5*a.T;HM KD I MM©ESiJ. ^m^fEfttf7l&£. t RA 

c. t cAcm(Dmmm%&&tix\,>& 0 

tx% mmnmmtzfr^x^&fiK ^^Y/^r-^^m^itx-w.^ 
o)mi&$k*±ifiz<\,>t^hnx^& 0 ^(Dmm^mbjK^teb&it, 

25 -f7f>r;^( Xtf>|£#^ w £ ti £ „ 
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05 ^-CCDm^M^-r^o 1 6b i t^^UJU&mXHt, 

111 liiugbfcl^ I C«/^y^-y{:fcl^ #t°>^^-f 
^ v ^ ? >XJ&# 12 0 1 tf^tl&o {f-^M^^^ 0 K7-f 
10 1 2 0 2 izmmif^tlZ Z<DJ y?? 9 >7.J&ft<DBWX I C# 

-f 2 0 2 ^«SStiE»J^«^-r^ e £<7>B#, SHI 2 0{^Lfc3iO 
% lt'-yKbit) ©^B^L/c^l^ ^ij^if 1 7 tf.y b (b i t 

15 &imH\ J^T\ 1 fc> bM&Lizt&£b^ 1 7 b*-y bM&Ltzt§ 
^XHt 1 7 b«y h^Lfc^a-©^^\ «#^©«WIHI#;kSl,\, 

1 0 2©8 tf-y K t*—* 4225*1 0 3<£>6 b> b<7>^-£>. #t*-?{& 
20 -fT HUXgiMlll 0 2 &4 b-y b, T*-?^2tl£ 1 0 3 3 b>y b M 

&m Lx&mMktfw& Ltzfr/m& Ltifr-otzMzmnztt^t-t&o 

-^<Z)ii^^> 8 C 4 = 7 0<h 6 C 3 = 2 0iititm^ 
25 6 b>y b ^if-a-cD^ti 6 4, 4 b b«y bit^l&te 1 6 -?&&fc#>, 
□ v>K6 b>y b/^-K. T b>y V / V - Y Zi^^t & Z. t 
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h7>7^r> 3 ^-K^n?feo '{sjt^ 1 0 3 © b^;uti 
05 L> h7>X^«y«>3>3- H# 0 y$> o fc*B£\ f£SS*8 10 3© 

U^WiEnffl^fc&fi&l^*. TKUXfeilll 0 2 Dat 

15 fi^t±> U— ^^77^-^ b (Read-Modify- 
Wr i t e) •vmm-f&fr, f-^7X^IiT^ILTi^c 0 

trmiz i m©iti^-e 2 0©^ ^ >; r ^ -fex^^^/c^/^x^^M^ 

f-f^-fx-V^'Jn'XyXfWt Hi 3 URc^ L/c® 0. 7 s - 
20 ^ML (No Data) ^igfeSt^^fc^ fl^f-^s'T,; 



3 1 



WO 2004/010315 PCT/JP2003/008973 



MlB^®^ xa-y h©l50a6tiH (Header) ^iotl^, £ 

tt&^&Srr-S. h©*BJ-e**Hti^b i tRol/W 

05 **fc#> % C0tH±8bi t*4b i t^Hi L"^;b, D 0 6 b i t 
433 b i t#H i l"<fr£t!;&o Z.<Dffi$&mf%-t %> Z. £T\ §ItH 

HC0<Xt3ti 8 7-F©3v>F, (C0-C7, DO—D 

7 ) tfWi < o o©37> h\ "T* — ? {3 iSf Btf^^fc^TfcnT I ^ „ £ 
10 C 7 , D 7^*?Ct^fe^©U^;W±. {SM^n&n^V r\ 

£:ft£o <fc^"r. C 7, D 7fr£iSjtH (£rt*«y h = n^U^<;l/) 

$ t . ft|w}B#x -f -y ^ > r y -f x^^-r & nfliltetffc & . 

15 ^^^4IE|(^L/cM f 9> C7, D 7 i:HOHtF (Footer 
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